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a pound of resistance puts this 
“muscle” to work... — 


1. Body casting 2. Cam Slot 

and pin 3. Gears 4. Output 

(V) shaft 5. Controlling spool-type 

: (3) valve 6. Input shaft 






























HYDRAULIC SERVO ARE 











MECHANISM 


saves muscle work for 
the man at the wheel! 


Here’s perfected power steering. Proved in field instal- 

lations on thousands of tractors of practically every 

make and model. Selected as original equipment for 
International Harvester Farmall 300 and 400 series, 
and other leading self-propelled agricultural and heavy 
industrial equipment. Now being produced on a scale 
that assures you fast delivery of any quantity. 











The power unit is mounted 
anywhere along the steer- 
ing shaft. Both right hand 
and left hand operation. 
Does not affect steering ra- 
tio. Maintains full and posi- 
tive control through me- 
chanical linkage in event of 
hydraulic power failure. Di- 
mensions 1512x42x6-9/16" 





The Behlen Hydraulic Servo Mechanism is a gear 
motor actuated by as little as 1 lb. of mechanical force. 
When rotary force is applied on the input shaft by operator 
(or when shock or other sudden loads occur), a system of 
slots and pins working like a linear cam automatically posi- 
tions a spool type valve. This directs hydraulic pressure to 
the proper side of the gear motor at a rate proportional to 
compensating effort required at output shaft. 





Full 360° operation...even under full power. The num- 
ber of turns is unlimited in either direction. Zero pressure exists 
in the system except when gear motor is operating. Maximum pres- 
sure is determined by setting of safety valve on the pump or other 
hydraulic source. The Behlen pump, a separate unit, is designed and 
built to the same high standards as the gear motor. 


Easily applied as original equipment —can be used with conventional 
steering gear and linkage. Our Hydraulic Division is ready to adapt the Behlen 
Hydraulic Servo Mechanism to your specific applications, without drastic and costly 
engineering changes on production lines — with big advantages of work-saving efficiency 
and sell appeal for your product. Write, wire or phone collect to Howard Christenson, 
Production Manager. 


Behlen Manufacturing Co. Dept. PF-7 © Columbus, Nebraska 








your index 


is now ready 


A 16-page printed index of all 
editorial content in issues of the 

first six months of 1958 (Vol. 29) 

is now ready. Copies may be 
obtained by writing Index-Vol. 29 
in the space marked “Special 
Data” on the Readers Service 
Card, p. 41. 


Hereafter the Index will be issued 
twice each year, in July and 
January, and copies will be sent 
free on request as long as the 
supply lasts. A limited supply 

of the Index for 1957 (Vol. 28) 

is still available. 








coming 

next week... 
the 

DESIGN edition 


for August 4 


FEATURING 


Silicone rubber sponge 
With better sponging grades and process controls 


tolerances can be predicted and rejects cut. 


Which type of torque-limiting device 
17 ways to prevent motor overloading with 
hydraulic, magnetic, mechanical and electrical 


limiters. 


Stress corrosion in metals 
Chemical environment plus stress may be 


tough to resist. Here’s how design can help. 


The small gas turbine 
Its small size and light weight 


make it an ideal power package. 


Elastically supported cantilever beams 
Formulas and diagrams to figure 


deflections for 8 beam mountings. 


13 ways to couple shafts 
Permitting axial play only, or universal 


types with angular play as well. 
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FEATURED: 


CARMAKERS SEEK ANSWER TO HIGH TOOL COST. Model-change 
costs reduced by building-block techniques 


THE LITTLE MAN CAN’T PROTECT HIS PATENTS. His rights are 
fictitious without finances to back him up 


OVERTIME PAY FOR ENGINEERS? The law has specific rules about 
who must be paid for extra hours 


FROM IDEA TO FORM. Evolution of a loudspeaker telephone in sketch 
and model. 


POINTS OF VIEW. Has foreign competition affected the design of 


FIELDS OF INTEREST: 


Weatherproof adhesives for phenolic applications 
New zinc find in Canada to be developed 
Antimatter—what it is and how it may be used 


Uranium—on the market for $5 per kg 


New metal-ceramic coating process revealed 
More aluminum to come from a new reduction plant 
Uranium handling—a problem in fire prevention 


Chrome plate improved with double copper bath 


TV tube only 3 in. thick 


Poor instrumentation delays development in other fields 


Corrosion-inhibiting coating better than 3 coats of paint 
First automatic mail sorter headed for Detroit 


Organic moderator used in German reactor 


Pressure meter to test high-viscosity plastic resin 


Packaged labs for environmental testing 


Navy to go underwater in the next ten years 

Air Force advisory board recommends clearer industry policies 
Patent royalties ruled a capital gain 

Federal scholarships questioned by expert 


Franco-German research institute nears reality 


PRODUCT ENGINEERING * July 28, 1958 CONTENTS 





Product 





Engineering ... .. SIDELIGHTS 





esearncr 
( a news edition ) 


" 
Cc? EVELOPMENT 


ALBERT HAUPTLI publisher 


ELMER J TANGERMAN editor 
ROBERT W CARSON managing editor 


PAUL N ANDERSON associcte editor 
ROBERT E ABBOTT associate editor 
JOHN KOLB associate editor 
NICHOLAS CHIRONIS associate editor 
RICHARD M KOFF associate editor 
FORD R PARK associate editor 

ROBERT S PRENTISS associate editor 
ANNESTA R GARDNER associate editor 
WILLIAM GILMAN asociate editor 
FRANKLIN D YEAPLE associate editor 


JOSEPH J KELLEHER assistant editor 
BENEDICT A LEERBURGER, JR assistant editor 
DOUGLAS C GREENWOOD assistant edifor 
PHYLISS B SWEED assistant editor 

DORA K MERRIS assistant editor 

HERBERT KEE assistant editor 

CHARLES J LYNCH assistant edit 


FELIX GIORDANO Detroit 
JACK MEYER Los Angeles 
SETH PAYNE Washington 


RICHARD E ROOMAN ort director 
E G LOADER ass? art director 
ANGELA M GIACIN assistant 


NORMA J VAN NESS production supervisor 
LILLIAN M WITHAM assistant 


JOSEPH KERR consulting editor 
ROBERT BRUCKNER consulting editor 


DEXTER KEEZER director economics dept 
GEORGE B BRYANT, JR Washington 
DONALD MacDONALD Detroit 
WILLIAM G MELDRUM Cleveland 
STEWART W RAMSEY Chicago 
MARGARET RALSTON San Francisco 
JOHN H KEARNEY Los Angeles 
MICHAEL J MURPHY Los Angeles 
RAY BLOOMBERG Seattle 
CHARLES T DIXON, JR Atlanta 
KEMP ANDERSON, JR Dallas 
JOHN WILHELM editor, world news 
JOHN TUNSTALL London 
JOHN SHINN London 
RICHARD A LAWRENCE Milan 
RAYMOND SHAH Zurich 
PETER WEAVER Mexico City 
JOHN PEARSON Caracas 
SILKE BRUECKLER Bonn 
SYDNEY MORRISON Bonn 
ONNIC M MARASHIAN Beirut 
SOL SANDERS Tokyo 


STANLEY J ALLING associate publisher 

PHILIP G WEATHERBY advertising sales manager 
P F PRITCHARD manager, market research 
ROBERT C MATTOON circulation manager 

C C KANE reader service manager 

RUSELL T DOUGLAS business manager 


2 SIDELIGHTS 


© Inevitably, loudspeaker telephones (p. 30) will find 


their wav into homes where women can get at them 


Is this progress? Mavbe. We do, however, mourn 

7 the passing of a glamorous dream. 
Movie queens invariably carried their 

>. boudoir phones across half the apart 


ment to a chaise longue for romanti 






j 
"aaa eee ee 
a a hout sweet nothings into space 

© New engineering units (lb, ft, sec, etc.) aren’t patentable (p. 26) and 
so we plan to make free use of the one that just crossed our desk. Cole 
man Engineering Co. announced a high-acceleration, short-stopping test 
sled whose braking system can absorb the power of “20,000 Porsche 
automobiles. This is the equivalent deceleration of a sports car from 
100 mph to standstill in 2 ft.” By a similar calculation Propuct ENcr- 
NEERING uses the power of two Volkswagens to light our office and run 
our air conditioner. Our editors travel an average of 10 Volkswagen-hours 
every day. We mail some 200 Volkswagensful (Volkswagenfuls?) of 
magazines every month. Don’t laugh, it may not be a sports car, but it’s 
small, foreign, and costs less than the “low-priced threc 


® At last an engineering conference is being planned in a straightforward 
businesslike way. The Electronic Industries Assn. (formerly RETMA 


will have its third conference on Reliable Electrical Connections in 


Dallas, Dec. 2, 3, 4. Here are some of the ground rules: ““The usual 
authors of papers will be there, but you will not have to listen to them 
read their papers. Papers will be published and offered for sale on Oct. 


15. You can read the papers and prepare questions beforehand. You 
will be able to pursue a subject to its bitter end in order to get the facts. 
You will not be distracted by exhibits. You will not be solicited by men 
who want to sell you something. You will not be entertained ex ept as 
you entertain yourself. ‘There will be no planned lunches or dinners.” 
If these good intentions are followed through and copied, EIA will have 


done more for American engineering than Isaac Newton 
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Newest of the Garlock 2,000 








: 
New Garlock WIVOW [!\ Rubber Parts Give 
Maximum Resistance to Solvents and Heat 


Unharmed by exotic new fuels, solvents, acids, bases Hundreds of Applications. Garlock VITON .- 
. r : . , xt > arts are for use on aircraft, missile 
Garlock VITON A rubber parts are more resistant to harmful extruded parts are for use on aircra 


liquids than any other rubber known. Following is a partial 
list of liquids you can use in contact with VITON A. It has 
extremely low swell in solvents: 


and other mechanical equipment where you need ; 
which gives maximum resistance to deteriorati: 
and heat. 
OS 45 hydraulic Cellulube Also available as sealing elements in KLOZURE* Oil 
OS Be y re - -] “11 
and turbo oil Bensene flexible members in MECHANIPAK* Mechanical Seals 
ne . ee . Rings, cups, CHEVRON* packing. VITON A products 
ASTM #3 oil Carbon tetrachloride S*) PS, pi nt op ones 
ASTM reference fuel B Carbon disulfide 
Kerosene Naphtha 


another part of “‘the Garlock 2,000”... two thousan: 
ferent styles of packings, gaskets, and seals for ever 
The only complete line. See your local Garlock 


JP-4 fuel Aniline 0g 
Ethylene Glycol Trichlorethlene tive, or write for further information. 
Still flexible at 600° F. In addition to excellent resistance THE GARLOCK PACKING COMPANY, Palmyra, N. Y. 
to deterioration by liquids VITON A rubber parts perform Fer Fest Senten, eotind one of cur 30 estes oMlecs 
excellently in heat up to 600° F. for limited periods of time ae ae ee 
without significant loss of elasticity. After oven aging for 1 


week at 500° F. VITON A shows only the slightest change in Gru RE_LOo cH. 


duro, tensile strength, and elongation characteristics. ati nciaciateuneatinas 


Good compression set. Using the ASTM-D-395 method B Packings, Gaskets, Oil Seals, Mechanical Seals, 
for 70 hrs. at 350° F. it shows as low as 25% set. Molded and Extruded Rubber, Plastic Products 


CIRCLE 51 READER SERVICE CARD *Garlock Trademark Du Pont Trademark 





PM=Quality 


+Economy 


| 


in your 
electroplating of 


HARD GOLD 
HARD BRIGHT GOLD 
SOFT GOLD 
PLATINUM 
RHODIUM 


PALLADIUM 


TECHNIC PM2 (Precious Metal Plat- 
ing Metallurgy) ensures Quality and 
Economy. For electroplating both con- 
ventional alloys and exotic alloys such 
as are required in electronics and 
atomics, Technic enables you to get 
predetermined results that are exactl 
reproducible. Our solutions and 
method give you rigid Sscl¢ ntific con 
trol of performance and cost, elim- 
inate wasteful deviation from strict 
standards 


CASE HISTORIES ON RECORD 
Case histories illustrate the efficacy of 
Technic PM2. Ask for the names of 
industrial leaders who lower cost and 
control quality with Technic preci- 
sion electroplating 


TECHNIC SERVICE 

Besides formulating scientifically cor- 
rect solutions, we are equipped to 
install or to modernize all your 
requirements for precious metal elec- 
troplating. No Technic installation is 
checked out as complete until it 
achieves optimum performance. Send 
us your problems old or new for 
recommendations. 


TECHNIC, INE 


39 Snow Street, WN 


Providence, R. I. 
JAckson 1-4200 
Chicago Office—7001 


North Clark Street 


CIRCLE 52 READER SERVICE CARD 


READER TO EDITOR 


Hot Water Tablet We Need Wisdom 
Io the Editor Io the Editor 


In your June 16 edition (p. 50 Ihe five “Points o iew” (June 
Mr ® \ in l'assel isked, “Why don’t 30, p 24 iT¢ it esting bec 1uS¢ 
they research and develop an instant ne makes sens¢ others ech 
hot water tablet?”’ Our laboratory has eight months of ‘“‘we have ideals” 
developed a heat capsule that in one “seek to develo] lership” in arti 
minute will heat to just below | i cles 'V interview Norman 
1 volume of water equal to 18 
the volume of the 
hermeticalh 
is started 
a small 14 
depressing 1 mixing 
capsule should 


instant coffee for les 


ly 


“ 


Chain Engineers 
to a Drawing Board? 


I'o the Editor 
lo quote fi 
file” (June 


do not del 


“Engineers prefer methods, o minds capabl scren tine 

and process to either ideas o peo] CI al rl I faculty 

hese statements certainh yt re em a ig , 10 or 20 years? 
flect engineers’ abilities 

which abilities they must 

executives in management 

we should chain them t 

boards, and thus prevent th 

entry into management 

we find ourselves in th 


tunate positio! s Eu 


I .¢ 


| 1. Kossat 
Model Engineering & Manufactur 
Huntin 


Don’t Axe a New Idea 
To the Editor 

Your r¢ idei 
proved m 
the automati 
shutoff is bas« 

The lesson 

to oon’ 

for I am u 
the fence; fending 
cisms to my Owl! 
on with “Why 
and Develop.’ 

American inventors 
peatedly, that many s« 
ples” are not principl 

(GEORGI AMBER 
Amber & Amber Consulting Engineer 

Detroit, M 
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DEVELOPMENTS 
TO WATCH... 


New coatings, combining ceramics . . . 


. with metals, are promised by an electrophoretic 
technique just revealed by Vitro Corp. It’s one result 
of a long-term research effort aimed at developing 
heat- and corrosion-resistant materials for nuclear 
reactors. 

Like electrolysis, electrophoresis involves the move- 
ment of charged particles through a liquid under the 
influence of an electrical potential. In electrolysis, 
though, the particles are in solution. They are dis 
sociated molecules. In electrophoresis, the particles 
ire larger than molecules and are simply dispersed 
through the liquid—opening the possibility of de 
positing many materials which can not be dissolved 
by standard means 

As Vitro explains it 


sition, an electrostatic field is established between 


In electrophoretic depo- 


trodes immersed in a colloidal dispersion of 


les, causing migration of the suspended 
ek trodes.” \ part attached to 
vated with the colloidal 


gularly shaped objects are 


coated with excellent uniformity and reproducibilit 
of coating.” 

Mixtures of metallic oxides and ceramics can be 
codeposited by this method. Then, when the coate« 
part is sintered in a reducing atmospher 
temperature, a metal matrix is formed. It 
the ceramic particles, forming a cermet which 
tains the structural strength of the metal and 
oxidation resistance of th it temperatu 
over 1300 F.” 

Looking ahead, Vitro engineers foresee coatin 
even stronger and more heat resistant being achieved 


i 


by successive, layered finishes and by new mbina 
Right n 


pany is working with oxides of chromium 


tions of metals and im) 


cobalt; variety of carbides 
ind base metal 
illoy steel 
Also ming up 
both low- and 


$C es 


Lower-cost, weatherproof adhesives 


h “can be used in many phenolic applica 


ire promised by Rayonier, Inc., as a result of 
evelopment work on chemicals made from wood 
rk (PI June 16, p. 11] 


Unveiled recently is a 
1emical intermediate, HT-120, said to vield a 


More aluminum is coming .. . 


from Ormet (Olin Mathieson-Revere Lorp.’s 
integrated operation now nearing completi yn 
it work 
n, Ohio. Now, the Louisiana alumina plant 


By fall, OM 


rolling mill in operation at 


Ormet’s reduction plant neat 
] 
ning into line 


share of the reduction 
addition to OM’s Tenn., 
ind Revere’s Baltimore 
make the metal (120,000 


on a nationwide basis 


Sodium aluminate pours into precipitator at new 
Ormet plant. It’s one step in process that turns bauxite 
—ARG 


into alumina. 
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thermosetting adhe 
OmmMer;r i] requ 


is stable at room temperat 


may be the long-heralded 


bring many other useful 





trorlyt 
eae 


Thi } + 


Often, the 


metal| 


] 
illoys used for com 


And now, they've come up with a brand new alloy steel—LAPELLOY **C” 
U. S. Patent No. 2,816,830. 


du 


( 
has more uniform fabr 
ind elevated temperat 
New LAPELLOY *‘C 
MEL-TROL makes 
performance 


centeriimne 


other 


isk the (¢ 
Compan 


farpen ter 


Improved alloys for elevated temperature service 
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American ---Washington 


DEVELOPMENTS 
TO WATCH 


Watch the growing trend of Navy to go underwater 


Within the next ten years, some Navy officers claim. propelled 
the main striking force of the Navy will be virtuall 
in invisible fleet.” It w msist oO 
far-ranging, nuclear-powered submarines p 
ocean depths armed with nuclear weapons 
Coupling the nuclear sub with the 1,500-mile 
. big” punch of Navy. But 
ibly en more lethal is its latest underwater 
missile, Subro rimat this is an atomic wa 
he ided \ 


rines. But 


iwainst enemy subma 
claiming the weapon 
1 to underseas mi 


complex centt 


Re g 1] l 
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Leola leo ba’, eo | - 


DEVELOPMENTS 
TO WATCH... 


To test high-viscosity plastic resins 


used for pressure transmission in machine t 
in Kast German engineer has developed the 


ter diagrammed here. It’s ar 


manom 
idaptation of a simp! 


) 
} 
, 
ure meter, wi | 


nembrane serving 
tion indicator ster has 


I 


1 standard dial 
1), with it ' resting on the steel 
embrane (b). This, in turn, rests on the surfa 


f the rding to Fertigungs-Technik 


] 
defl 


ection 
to Dp 


pre 
idily 


ne ¢ k ments 


TV tube only 3 in. thick . . 


ldil Lie fol COLO! 
of Lond 
tube that 


Thixotropic coating .. . 


providing corrosion prevention “equivalent 
it least 3 coats of paint’’ is offered by Evode 
Stafford, England. It’s an asphaltic bituminou 
rrosion inhibitor, which 
thicknesse to 0.03 new ¢ inti ré 
of the new coating mak ne di it permanently 


compounder points out 


und 
ind 


ive atmosphere S 


Big new zinc find . . . 


} } j p 
in Canada wil be d eloped despite curren 


] 
weakne in demand. Nine companie: 
Noranda, McIntvre, and Canadian | xploration, at 
oining han to exploit the deposit in the Matta 
imi area of Quebeck Province. It will likely 1 


including 
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You can power your whole line 
with HERCULES engines 


3-Cylinder 


Gas or Diesel 4-Cylinder 


Gas or Diesel 


6-Cylinder 
Gas or Diesel 


and get 18 HP ratings 
with 3 basic engine sizes 


With three bore sizes in 3,4, and 6 too. Many spare parts will serv 
cylinder models, Hercules new DD _ both 3-cylinder gasoline and 6-cy 
diesel and GO gasoline (or LPG) inder diesel engines—and every 
engines offer 18 horsepower ratings thing between! There’s an_illus- 
from which to choose your power. trated folder which demonstrates 
Diesel, gasoline and LPG-engines this parts interchangeability that’s 
in the same number of cylinders yours for the asking. 
have complete mounting inter- If you'd like more information « 
changeability for “production-line” specific engine selections for your 
selection of power plant. equipment line, call the Hercul 
Your customers will welcome the representative near you or writ 
simplified maintenance built into to Hercules Motors Corporatior 
every Hercules DD and GO engine, Canton 2, Ohio. 


HERCULES ENGINES 


... Sold and Serviced the World Over ; HERCULES 


HERCULES MOTORS CORPORATION 
Canton, Ohio 
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. What’s happening in SCIENCE 


Does anti-matter 
matter ? 


nsif into the atomic 
stulation of ant tt nucleus, \ row new light on the 


innihilate each 
it dont 
these are led 
dreams universes, and to studi 
ire no we know—to see if the 
minus Of such annihilation collision having — tihe prog 


anti- occurred betwee iVeErses metin 
shown to in the past. S ir there ni lear ° 
fala briefs... 
( pl 


minus 
\ nti-1 tte . ° . 

Why is anti-mat Gravity award winners fot 

The developmen in tter 4 ;' 


theor 


i¢ 


instance, 1 
particle—the electron’s 
number 

the case of particle which do 

ry a charge, the anti-matter pal 

om of equal weight that differs 

in magnetic properties or direction 

of spin Put the two together, and 
me cancels the othe 
When two charged 

the cancellation produces energy (ge1 nti tt t New radiation center, at Dawsonville, 


] 


erall iS gamma rays) and neutral ind ineutrons than G h f ition this fa 


neutral particle 





1] 


Irends in engineering labs will 
ntat of Gulf, 

rch ind General 

nth’s SAE National 

eting in Los Angeles 


Take 


Middle road to ion propulsion 
| } - 7 


14 WIL Dé cD 


Packaged laboratories for environmental testing (PE—May 26, p. 20) are now 
offered by Mantec, Inc., El Segundo, Calif. This one, built for Ratigan Electron 

includes automatically programmed humidity-temperature-vibration chamber, alt ntine 1 O1 ring the in 
tude-temperature chamber, shock machine, two high-low temperature chamber ( I ARG 
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Thcoko€- ST PROVIDES LONGER LASTING... 


MORE EFFICIENT DIAPHRAGMS 


Diaphragms 
coated with 
THIOKOL’S ST 
have 


Because of these outstanding properties, major improve- 
ments are being made in diaphragms. For example, gas 
meter diaphragms are now being made with cotton, 
coated with THIOKOL’s Type ST that last longer and are 
more efficient than conventional diaphragms. THIOKO! 
Polysulfide Rubber Type ST provides maximum resis- 
tance against chemicals and solvents either in condensate 
or gaseous form. These coated diaphragms are abso- 
lutely air-tight and gas-tight. There is no “dressing” on 


CHEMICAL CORPORATION 


780 NORTH CLINTON AVENUE + TRENTON 7, NEW JERSEY 
in Canada: Naugatuck Chemicals Division, Dominion Rubber Co., Elmira, Ontario 
Registered trademark of the Thiokol Chemical Corporation for its liquid 


polymers, rocket propetiants, plasticizers and other chemical products 
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e greatest resistance to most gases and solvents 
e very low permeability to vapors and liquids 
e maximum low temperature flexibility 


this type of diaphragm which can leach out and caus¢ 
the diaphragm to become stiff. Because of the increased 
performance and uniformity of material coated with 
THIOKOL’s ST, thinner diaphragms are being used with 
more rapid cycling movements enabling the size of the 
unit to be reduced 


FOR MORE INFORMATION, mail coupon to Dept. 41, Thiokol 
Chemical Corporation, 780 North Clinton Ave., Trenton 7 
New Jersey 


Gentlemen: Please send me further deta 


THIOKOL Polysulfide Synthet 
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What’s happening Ta) 


Uranium: 
Come and get it 


From now on, finding uses for 


uranium will be more of a problem 
getting it. As predicted here 
Jan. 6, p. 34), uranium 
has, at long last, been freed from 
the 
terial being made available is 
7 ” ca ° 
pleted” uranium 


than 
early this year 
security regulations. ‘True, ma- 
““de- 
most of the fission- 
able U 235 has been removed, and it 
will not be sold in metal form. But 
for all except nuclear uses it is identi 
cal to the natural element 

In pre-bomb days, uranium’s major 
ipplications were as a colorant for 
ceramics and glass and as an ingredi 
ent of photographic emulsions. How- 
ever, it is a heavy element 
18.68 
ful as a_ balance, 
radiation shield (PI 


Prospective 


(specific 
gravity , and might prove use- 
counterweight or 
July 21, p 62 
users should recognize 
though, that uranium, while not very 
to handle 


toxic, is far from easy 


(sec 
below 

he 
the hexafluoride 
end-product of 


base price, f.o.b 


newly available uranium is in 
form the 
AEC processing. Its 
Paducah, Ky., 
per kg of contained 
formation may be obtained from the 
AEC Office of Industrial Develop 


ment, Washington 25, D. C 


meee 
which is 


is $5 
Purchasing in 


1 


How to handle 
the problem metal 


Uranium is an intractible metal, 
brittle, hot short, easily corroded at 
even moderately 


elevated tempera 


tures. Its powders are highly pyro- 
phoric, its chips moderately so. But 
this recently freed metal (see above) 
black mark on 
doesn’t really deserve 
As the Association of Casualty and 
Surety Companies, 60 John St., New 
York 38, out, 


toxicity radioactivity, 


has one its record it 


has 
but 
few cases of uranium poisoning have 


points uranium 


some and 


much more of a 
a health hazard 


been reported. It i 
fire than 
In a bulletin prepared for member 


companies, but made generally avail 


12 


interest, the 


present pI 


of its wide 
outlines 


able bec 1USC 


Association actice 
ind also 


provides data on physi il properties 


in uranium handling and use, 


and processing 


briefs . . . 


New finish for Type 430 stainless 
steel is offered by Armco Steel Corp 
Aimed at providing a “soft, lustrous 
surface” for appliance trim, kickplates, 
switchplates, and the like, 
on the same scale as No. | 
ishes for cold rolled 


called “‘Softone.” 


it’s priced 
ind 2 fin 
will be 


$30 strip 


Polystyrene will be “piped” from 
Cosden Petroleum Corp.'s new plant 
Cosden 
ing advan 
than 400,- 
000 Ib, Cosden expects the new sys 
tem to Che 

uilroad 
h Ina 


to its major customers, with 


says, “considerable cost sav 


tages.” For users of more 


much as 10 


Save is 


system utilizes trucks and 


K 
hopper cars to and from whi 


MATERIALS 


terial is transferred pneu 
con yvors i g . of 
from 


matic 


course, comes bulk than 
drum handling 

For customers purchasing 
but still substantial 


for general-purpose polystyrene 


maller 
imounts, prices 


range from 20.25¢ to 22¢; for high 


impact, 28.75¢ to 


30.504 


Beryllium bolts have been d 


by Voi-Shan Mfg. Co., Culver 
Calif., and ar test. 
reports on the bolts, mad by a 
hot-forging 
strength of 


veloped 
City, 
First 


new 


now under 


1 tensile 


100.000 DS] 


} 


process, imadicat 


95. 00( 


ind a shear strength of ¢ 


65.000 other data are 
Voi-Shan terms 
the manufacturing process a “majo! 
breakthrough,” but admit 
with the new t 

bolts will be far from cheap 
times th I] 
bolts. (1 


1] 
yilium 


Fatigue 


now being assembled 


ind 


that, even 
bervlliun 
ibout 2 








15 in. dia, the part is built up from a series of laminated, cemented disks 
that size is not produced). Primary reason for choice of the material was to eliminate 
chance of meta/ contamination; but R&H notes that this acrylic plastic also has the 
‘equired strength, can be machined to close tolerance 


Record Breaker? 


This worm feed for a chemical mixer may be the largest machine part ever made 
of acrylic plastic, says Rohm & Haas, material supplier 


More than 4 ft long and 


stock 
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Imported 


Castell 


lays down 


t=t 


Fd AW FABER © CASTELL & 
-GRA 


the blackest 


BLACKS 


DE 9800 


TEL-a. 


because it is saturated with “‘black gold”’ graphite 


of more than 99% pure carbon. 


Nature at her best produces “black gold” ranging from 8B to 10H, you are assured 
graphite for imported CasTeELL. Because of clean, crisp, extremely opaque lines that 
this natural graphite assays at more than will not flake or feather even after hun- 
99% pure carbon, there is no need to add 


dreds of trips through the blueprint machine 
foreign sustances. CASTELL is born black 


There’s no need to constantly brush away 
Our job is to refine this superior graphite graphite dust. CASTELL graphite is close- 

through our exclusive microlet-milling proc- textured and non-crumbling, reducing stains 

ess to reduce the granules to perfect cohe- and smudges to a minimum 

sion and to encase the lead in the finest- 


You owe it to your career to use CASTELL, 
raine d cedar wood 


the Drawing Pencil of the Masters. All good 
Thus, when you pick up a CASTELL in dealers carry famous CasTELL. Why not call 
any of its 20 scientifically-uniform degrees, yours today. 


AW.FABER-CLASTELL 


NEWARK 3, N. J 


Me th OWA 


Castell in Canad « Write Hughes Owens Co , Montreal 


PREFERRED BY PROFESSIONALS IN EVERY CIVILIZED COUNTRY ON EARTH 
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Du Pont 


Announces 


A new synthetic rubber unequalled 


fuels, solvents 


The addition of VITON to the Du Pont family of 


elastomers (neoprene and HYPALON®) corresponds 
to the increased need for flexible construction mate- 
rials with higher heat resistance. 

The outstanding property of VITON is its ability 
of 400° F. 


chemicals, solvents 


to withstand temperatures and up in 


contact and 
fuels. In addition, VITON also has good mechanical 


with most oils, 
properties plus excellent resistance to ozone, oxygen 


and weathering. 





and chemicals at 


VITON resists temperatures up to 450° F. in con- 


tinuous service and up to 600° F. in intermittent 
service. This kind of heat resistance, coupled with 
VITON’S resistance to most fluids at these tempera- 
tures, makes VITON serviceable where other com- 
mercial elastomers would fail rapidly. 

VITON’S mechanical properties are good for any 
elastomer and excellent for one that is highly resist- 
ant to heat and fluids. Notable among these prop- 
good tensile 


erties are low compression set and 





“VITON’ RESISTS 


CORROSIVE FLUIDS bis wei oriaines 


by immersing VITON vulcanizates for 7 days and measuring the effect on properties shown 


Tensile 
Strength 
Retained % oints In 


Volume 


gZ 


rease F 





Carbon tetrachloride, 75 
Ethyl! alcohol F 
Aniline, 75° F 


Tricresy| phosphate 


Acetone F 


75 


SOLVENTS 


7° 
ee) 


r, 


F 





JP-5 petroleum aircraft fue 
Ref. fuel B 
ASTM No. 3 oil, 300 
Turbo oil No 
Mil-L-7808 


F 
15 diester lu 
400° F 


FUELS AND LUBRICANTS 


31 


70 isooctane, 30 toluene 


F 


fo 


r. 


fo 


bricant 





Transmission fluid 
Oronite 8200 s 


OS-45 silicate ester 


licate ester 


HYDRAULIC FLUIDS 


400 


Type A, 212° F 


7 


Skydrol 500 phosphate ester 


F 


400 











F 


300 





Sodium hydroxide, 46.5°, 


Hydrofluoric acid, 48°;, 7 
Hydrochloric acid, 36.5%, 
Nitric acid, red fuming, 75 


ACIDS AND BASES 





, 49 
Sulfuric acid, fuming, 75° F 
75° F 


Acetic acid, glacial, 75° F. . 


r 


7 


ae 
t 
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VITON 


Synthetic rubber 


for service in oils, 


temperatures over 400 F. 


strength. VITON specimens compressed 25° and fluid resistance in close tolerance components due 
held 70 hours at 250° F. recover to within 90 to 97°% to VITON’S easy processability. 


VITON is being put 
of their original dimension—making them good seals 


to use in precision seals, diaphragms, coated fabric, 
at high temperatures. VITON, tested at room temper- linings and other critical applications. If you have 
ature, has a tensile strength in the range of 2000 to need for a flexible material highly 
3000 psi and ultimate elongation varies from 100 to heat and corrosive fluid supp 

400°7, depending on hardness. (Vulecanizates of about VITON. For a free booklet describing VITON’s 
VITON ean be made in any hardness from 60 to 95 many useful properties write to E. I. du Pont de 
durometer. 


resistant to both 


, ask your rubber pplier 


Nemours & Co. (Inc.), Elastomer Chemicals Dept. 
With VITON, it is possible to obtain high heat, PE-7, Wilmington 98, Delaware. 


In Canada: Du Pont Company of Canada (1956), Ltd., Box 660, Mont 


treal 





“VITON” RESISTS HEAT 





600° F. MH 24 hours 
550° F. gag 672 hours 


. ee 250 hours 





——memmmme OOO POUrS Siemon 


MORE THAN 
— 2400 hours ee 


Periods of time for which VITON vulcanizates have remained usefully elastic when oven aged in air at the temperature 





VITON 


Better Things for Better Living ... through Chemistry 
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Continuous tooth 
precision generated 
herringbone gearing. 


High tensile 
heavily ribbed alloy 
cast iron housing. 


Large diameter shafts 
and generous overhung 


Alloy steel load capacities. 


heat-treated gearing. 


Heavy-duty 
anti-friction roller 
bearings throughout. 





Symmetrical design 
A SPEED REDUCER and uniform loading. 


FOR EVERY PURPOSE 


In addition to herringbone reducers, 


Jones speed reducers are available 





in these popular types 


Worm Geer Reducers: A compact, 
dependabk high capacity right 
ingle reducer available in a wide 


range of ratios 


Worm-Helical Reducers: A high effi 
ciency, rugged right angle drive for 
vertical output shaft applications 


Ratios to 350:1 


Special Purpose Reducers: Years of 
enclosed gear drive design and 0 Ass 
iss <iear agi Guape oo ONLY GIVES You 
ducers are required 
ALL THESE QUALITY FEATURES 
IN THE EXACT SIZE FOR YOUR NEEDS 


Shaft 














Here’s why these design features enable Jones Herring to all rotating parts, insuring trouble-free duty 


bone Gear Speed Reducers to stand up to hard service in 
ill industrial applications 

Precision generated herringbone gearing of rugged heat 
treated alloy steels gives these reducers the toughness t« 
carry heavier lo ids prov ide smoother oper ition, and give 
longer service life in the most strenuous applications 
Anti-frictior 
continuous accurate gear alignment and maximum effi 
ciency at all speeds from start to full load. High test allo 


bearings, conservatively selected, prov ide 


ron housings mean rigid protec tion for gears ind bearings 
ind prevent damaging deflection or distortion. Splas/ 


ubrication system keeps a continuous supply of oil flowing 


extensions and joints are effectively sealed to keep oil in 
ind dirt out 

Balanced design and top quality features such as these 
spell out savings through low maintenance costs, efficient 
operation, and exceptionally long service life. Jones Her 
ringbone Gear Speed Reducers are available in 57 stand 
ird sizes with mechanical capacities up to 1950 H.P. and a 
wide variety of ratios to permit economi il selection of 
the proper unit for each application. To find out how 
H-R products and services can help you, consult your 
classified telephone directory for the nearest H-R repre 
sentative, or contact Hewitt Robins, Stamford, Conn 


CONVEYOR BELTING AND IDLERS...POWER TRANSMISSION DRIVES 
INDUSTRIAL HOSE...VIBRATING CONVEYORS, SCREENS & SHAKEOUTS 
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tngineers Catechism 


il engineering 


engine two enginee! 
what they , you'll get two op 
r they dis t, the farther thev'll 
] ’ 


iOngel 


] 
)} 


hurches solv 


de 


nal 


h engineering 
OLTIIZCC 


rec 
on where 


an engine dri 
h definition, to whit 
mind.” But that 
t an extremely 


7 


flexible 


ind y 





Guided Missile with a Man in it. Elect 


a 


ercept 


Lockheed F-104 Starfight 


a 24-volt sintered- plate, 
Datte ry deve loped by 


n, Elmsford, N. Y. 


World’s fastest jets meet deadly challenge 


In an ultrasonic plane, 


n't 
Ca 


top to worry ab 


; +. )] 
je gine aling 


etl i 

When electrical e7 
0 restart his dead e1 
yattery Must be 


And that’ 


jet does. 


read\ 


itered-plate, nick: 


\ developed DY » I 
on, and tandarad 
Here’s a 10-pound mite 
ith power under al 

old down to 65° bel 

up to 165° above 

plane is flying upside 

The secret of its dependal 

in radically different 


Powdered nickel sint 


t 


4 


Despite its small size and 
er: +} 


ntered-plate, 1 cadmium 
battery — only one-quarter the weight 
a convent ona battery can be de- 
pended on to provide reliable elect 


cal 
power under adverse fi 


geht conditions 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street gneo, New York 5, N. ¥ 


INCO NICKEL 


NICKEL ALLOYS PERFORM BETTER LONGER 
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Carmakers Seek Answer to High Tool Cost 


Tempo of design increases tooling cost per car; industry plans 


wider use of building-block elements in standard and special 
machine tools. 
Derrroii | mom 

tomoti hang 


id re present 


ill 
1utomobile cost. But 
7 
keep the engineers here on thei 
oes, fostering mechanical advances, in 
nuity of design, safety and 


rate 


comfort the industry indicat 
esponsible for the extensive styl 


( 


longer see manufactul 
market-research organiza engine for a numbe 


research and development pt 


| O Development ot 


in material is a continuing pr 
gineering Dept of General 
sponsible is in almost 
ontinuing change in the phil with the Cent 
sign oO > J v, bette 


ine tools that make the car 


pny ind the ce 


hough car makers realize that the 


5 | 
innual change-over to create nev 


models represents a major expens¢ tee] 
item, there hasn’t been the slightest 
hint that retooling program will be Orig 
ibandoned. This attitude prevails i sized ma 
the face of spiraling change-ove sts tandard 


Not only have 1 


MACHINE TOOLING CYCLE 


wuto plants we 


iuce Cost 
tributed to change chine tools 
tempo of re-design has also increased built macl 
Introduction of on automat 

e annual body changes, O} movement of the part fron TOOLING SALVAGE NEGLIGIBLE 
ment and ipplic ition of new material hining n to th | 


ncreasing rat¢ 
iwines, for instance. Between 


3 the Ford r used the in 


pro 
proce 


mean 


FORD MOTOR COMPANY 
INDEX OF MAJOR MODEL-CHANGE COSTS 
1948 —'957 





“1948 «49«50~C=*é«~  tC(CKSC*dSS 
ALENDAR YEAR 
Auto model change-over 


dex >t Ford san 
is expensive 


Chart at left shows increase during past 10 years in 


ing an increase 
Ford’s special tool amortization 


engineering and styling costs right depicts 
Top line shows index of changes in dollar expenditures with 1948 


as a base with 1957 61/2 times the base. Lower line provides an gran 


_ 
car manutactur 


s ore alr 
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' 
] 


1e | mM} d-tat ould be 


ived 
According 
tool 


is fo 


model 
down low 

front-end tooling, 12 h 
tooling,  |¢ for engine tooling 
of the body, front 


chassis components 


AOL 


l‘hree years later, all 
end and were 
changed to such an extent that tools 
purchased for the 1955 model could 
not be used to produce 1958-model 
parts. Only of the engine 
tooling used on the 1955 model is still 
on the 1958 line 

Three years ago Ford started advo 
iting the building-block concept for 
ill standard machine tools as well as 


for in-line ] The 
| 


’ 
one-ntth 


in use 


transfer machines 
muilding-block concept itself is not 
new; some machine tools have been 
built to modified standards in the past, 


but applicable only t 


) a particular car 
naker’s product. 
[he next step forward was taken 


this yea \ 


representative is i 


committe f industry 
med to conduct 
miferences 
hine too 
h Iping establis] i1ustry-wl 
rd PE—Apr. 21, °58, p 24 
According to Ford’s H. C. Daum, 
1 4} ° t] 


ry rl ] , 
1 spearneaded the move i¢ 


concept Vill 
hanical des 


new 
mec gI 
the machine builder 
limit the ing 


Rather, 


nu 


transfer m 


SMALL-CAR TOOLING 
Next-door to the solving of high 
ling costs is the matter of the small 

While the Chree of 
auto industry remain tight-li 


ports that GM and Ford 


mall car 


MmomMmy Ca Big 


the 
duce i ha 
ulated 
[here 
that tooli 
ve pel 
however, 
if the car i 


version of 


smaller 
-the 


simply a 


ing 


bigger brothers 


20 


num! 


the 
ing—in 
of materials. But tooling costs 
1utomatic 
radio, etc., 
costs that 


car makers can 


vould represe1 a 


’ 
nh optionals as tran 
1, heater, defroster, 


vould just as expensive; 


most foreign economy 
] 


void because their buying public 


But 
ha ¢ 


n’t demand such accessori 
in the US, such “optionals” 


yme to be considered almost essen 


t at least, US carmakers are con 
vinced of thi 

Operational savings in a small car 

ill result from lower horsepower rat- 

) and 100 being the most likely. 

I ings are made possible 


in the number of 
ind 


ials; 


d, but th 
GM has I 


} 
i 


t that 


1 


Double Copper Bath 
Improves Chrome Plate 


Drrroir— 

perior resistance to corrosi l 
claimed by tl ontiac Div. of Gen 
eral Motor plate 1s produced 
bath to ba 


( Op} ¢ 


hrome piate with 
n 


ipplying a cop the 


i 


material, buffing the 


plying a 
| 


Pontiac’ 

Parts plated 
withstand salt 
vy compan) O11 


. Cy alSO | ll) 
out that salt sprayed on city street 


{ 


S 


irt rf 


1 main e of auto 
Standard parts 
stand salt spray tests for 18 hr. 
<3 superintendent of 
Pontiac’s plating plant, explains that 
the first copper bath and buffing elim 


part corrosion with 


Doyle, 


inate microscopic irregularities on the 
surface of the base material and pro 


vide a smooth backing for subsequent 


chrome and Base 


terial ir 


nickel plates ma 
regularities, he says, are 
tuated by the first copper bath. Buffing 
it this point removes them and close 
pores of the copper deposit 

The five steps in the new pro 
0.001-in. semi-bright 

buffing to reduce 


0.0008 in.; a 0.001-in 


iccen 


are a ppel 


deposit; )pper 
bright 


ckel de 


mec de 


Detroit P.O. to Get First 
Automatic Mail Sorter 


Detroit, Micu.—Burroughs 
here received a $1.2-million contract 
to build and install 10 mail-sorting 
machines from the design concepts of 
the National Bureau of Standards and 
the Rabinow Engineering Co., Ta 
Park, Md. (PE—May 12, ’58, 
The first unit is scheduled for 
n in Detroit in Aug., 1959 
12 keyboards, the machines 
built by Burroughs will sort 
letters per hour per keyboaord 
different destinations. The 
will be 74 ft long, 15 ft 
ide and 11 ft high 
Iwo semi 


. ™ 
Ty 


KOMa 


()t) 
hines 
sorting 
machines are already in test use. One 
1 Dutch-built machine called the 
rina, which was installed in the 
Spring, Md., post office in May, 

The other, Belgian-made, was 
installed in the Washington, DC, pos! 
fice in May 


iutomatic mail 


yf this year 


More 


n automat ett yrtiy 


R & D work 
g machines 1 
indicated by a $1.5-million contract 
from the Post Office Dept. to Pitney 
Stamford, Conn 

Pitney-Bowes will design, develop 


STAMFORD, CONN 


Bowes, Inc 


ind produce the prototypes of mail- 
] will 


sorting devices coordinate 
modular letter-sorting machine 


which 
single, 
units into groups for handling large 
Coded addressing 


methods will also be investigated. 


quantities of mail 
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Bits 
and 


Pieces 


Creep resistance of nickel-copper al- 
loys is superior to that of the parent 
metals, according to tests made at the 
National Bureau of Standards of high 
nickel two 


nickel copper alloys l‘ests made in 


purity and copper and 
tension at high temperatures also show 
that the rate of strain-hatdening and 
degree of strain-aging are increased by 
alloying nickel and copper 

Improved alloys for rotor bearings 
n aircraft gas turbines were developed 
by Horizons, Inc. for WADC. All 
except one of these alloys reported 
to have better bearing porperties than 
“S” Monel 
had silver as the major alloying ele- 
ment. Adding 2-4% 
Alloy 
ibly with respect to 
the load-supporting phase if silver is 
in the soft 


ing force of 632 


and iron-silicon bronze, 
silicon improved 


wear properties composition can 


be varied consider 
matrix A peak brak 
000 Ib. was reached 
in stopping a 6,950 Ib. test sled travel 
ing 940 mph at the Hurricane Super 
mic Research Site, Utah. U 


vertical return water scoop, an average 


ing a 


deceleration of main- 
tained for 300 ft, with a peak of 91 
o’s recorded. . 

The turnover in cutting tool designs 
for machining uranium compounds 
will be 72% greater than those used 
for machining conventional metals 
iccording to the Super Tool Co., De 
troit 13, Mich. Design life of carbide 
tools short as 90 
days to keep pace with nuclear ma- 


over 80 2’s was 


cutting may be as 
terial changes from month to month. 

Dr. Renato Contini, senior re- 
earch scientist at New York Univer- 
sity, has been elected president of a 
national society known as The 
Human Factors Society of America, 
Inc. Purpose of the society is to “in 
crease and diffuse knowledge of man 


new 


in relation to machines and promote 
its application in design, manufacture 
and use of systems and devices. 
Speaking to the members of the Polish 
Astronautical Society, a Russian sci- 
entist said that their preparations were 
now complete for launching a missile 
to the moon. He said that several at- 
tempts had already been made with 
out success. 


Single-stage compressor gas turbine 

believed to be the first developed in the US is shown shortly before its maiden test at 
Boeing Airplane Co.'s Industrial Products Div. Known as the T60, the 400-hp engine is 
being developed for potential use as a helicopter power plant by Boeing for the US 
Navy Bureau of Aeronautics. Boeing says the 320-lb T60 operates at the highest pressure 
ratio ever achieved in a single-stage compressor engine sometimes going as high as 6.14-1 
The turbine is designed for pressure ratio of 6:1 on a 60F day 
driven by a single-stage radial flow turbine wheel 
ployed to guide the flow of incoming air 


The compressor section is 
variable inlet geometry being em 
The device is said to give efficient operation 
over the full pressure ratio range from idle to maximum output at takeoff. The T60, an 
outgrowth of the Boeing 502 series of gas turbine engines, will undergo an 


development program leading to a 50-hr preliminary flight rating test 


intensive 





Expert Questions Federal Scholarships 
What i the pu ve ; dations made t 


Federal scholarship progral Mr. Stalnaker nti 


\WV ASHINGTON 


ii 
] 
or the 


Is it to make a college education ava 


ible for « upab] \ 
tend college? If 
will ha 
mcentration 
relatively fe \ 
lleges. Hig 
tuitions hig 


Stat ind 


tor it 


raise their 
courage 
program 

This was a statement 
M. Stalnaker, president 
tional Merit Scholarsh p ¢ 
ton, Ill., 
+] 


he corporation is he apy 


peaking fol 
i 


fore a House subcommitte 
cation and Labor, conducting | 
m proposed federal educatic 
grams. 

Already the r rds 
ind House hearings o 
run to a total of 3,671 
eral undergraduate scholat 


pected to be one of a series of recom 
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HOW TO FORM 
a rectangular shape 





Introduce metal Roll thru to de- 
with Idler Roll sired point and 
disengaged. 4 engage Idler Roll. 


i ai ER 


Disengage Idier 
Roll and roll to 
next point. 


Continue bend 
until angle is 
formed 


* 
= 


4 
—_ 


Engage Idler Roll Repeat process 
to make second until shape is 
bend. formed. 


bent 5 3 


with the 


DI-ACRO 
ROLLER 


Forming small and large circles without 
flat spots and a variety of other sheet 
metal shapes is easily accomplished on 
the Di-Acro Roller with its exclusive cam 
actuated Idler Roll. Consult the yellow 
pages of your phone book for the name 
of your nearest Di-Acro distributor or 
write for six page instruction folder. 


pronounced die-ock-ro 


O'NEIL-IRWIN MFG. CO. 


333 Eighth Ave. « Lake City, Minn. 
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Measurement Methods Retard US 


Design Progress 


\V ASHINGTON laboratory 


Important 
ind field experiments are needed in 
i number of fields in which we must 
make rapid progress in design. But 
the experiments are being held up b 
insolved instrumentation and mx 
urement problems. So says the Am 
l best informed about the o 
situation—Dr. Allen \ Astin 
rector of the National Bureau < 
Standards 
Lack of sufhcient know-how is 1 
ng it difhcult for his Bureau to 
ply with requests for m¢ 
ind calibration services, says 
Surveving the fields that 
the NBS finds itself unable t 
lists: high-temperature, 
curect-force 
lectronic measurement 
ultrahigh and microwave frequencies 
Other technological areas which h 
ls deserve the attention « 
trument sciences are: reliability, 
aturization, training and educ 


for instrumentahon 


WHERE WE’RE LACKING 


tin 

truments, measurement 
ind mate ial data which bette 
ments would make possible 

ery littl 

At 2000 ¢ 

there is a more serious 

ind beyond exists an almost compl 
oid At NBS. high-te nperatu 
ations ar made to 2800 ¢ 


uch 
trapolated to 4000 ¢ 
Dr. Astin added that Russia 
its national standardizing 
laimed an ability 
libration 
ure-mecasul Y acvice 
ind that | this 
| 2.000 ¢ 
The fi high-pressure 1 
is expanding, as is the industrial use 
in product synthesi 
Super-pressure will 
iltimately w torm 
industrial 
Lx spit ement in 
pressure 


produc 1g 


need for 


ittention to high-pressun instru 


mentation—in both its mechanical 
ind electrical aspects 

lhe field of direct-force measur« 
ment concerns missile propulsion 
Devices used to de 


tems clop accu 


rately controlled thrust in ballistic 
flight upon effec 
tiveness of calibration services. D1 


\stin pointed to the present demand 


depend directly 


+ 


or calibrations which will provide a 
ertification of a one-million Ib. device 

me-tenth of | Such accuracies 
but NBS is de 
providing direct 
measurement of load-cell 


innot be given now, 
cloping plan TO! 


ystems up 
+ 


to one million Ib 

Concerning electronic measurement 
ultrahigh and crowave 
Astin = said, Again 


have arrived at the edge of new 


devices for 


+ 


equencies, Dr 


developments onh find ourselves 


to 
held back by inadequate measurement 
standards, te 


tion w electronics 


hniques and instrumenta 
calibration 
soon at NBS 
ratories in Colorado 

we don't dé velop 


1 rational basis for evaluating this 


’ 
opened 


interdependency interdependent 
in the system) we may re 


t the future instrumentation.’ 


First Organic Moderator 
for German Reactors 


Bonn—A 20:1 5 model nuclear 


reactor that uses an organic fluid (ter 


phen is a coolant and heat transfer 


went was exhibited by Interatom at 
the recent German Chemical Show 

A full-size 
bited model is said to obtain live-steam 


temperatul p to 550 1 


version of the exhi 


mary loop at comparatively 
uric 
The full-scale plant generates 


it the rate of 1,370,000 lb/hr; steam 


fed into a turbine at 100-mw ele 


te 
steam 


trical output 

Organic-moderated reactors are of 
interest because they produce fairly 
high steam temperatures at moderate 
reactor pressures and by-pass some of 
the corrosion problems encountered 
vith other types (ne 
yperation here 


ilre idy in 
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Pilot plant reactor shell 

after 2000 hours service. Note 
corrosion on stainless steel shell 
and flange, while titanium 

liner shows no corrosion effects 
Right: Titanium dip-tube after 
2000 hours operation remains free 
of corrosion damage. 





In high-temperature nitric acid service... 
TITANIUM WINS TOUGH 2000-HOUR 
CORROSION TEST 


A large petrochemical company recently tested titanium versus : 
other metals in high-temperature nitric acid service. 6% to 10% : CORROSION RATE TEST 
° Conditions: 375° F, 300 psig 


concentrations were handled in a pilot plant reactor at temperatures 6% nitric acid 


between 300° to 400°F 
° Material | Corrosion Rate 
Above you see dramatic proof of titanium’s performance in this . mils /yr 


punishing service. After 2000 hours, the reactor’s titanium liner : Titanium 
and dip-tube showed no corrosion effects, while the stainless steel : 347 stainless steel 
shell and flanges were badly corroded. : 304 stainless steel 


. 310 stainless st 
Further corrosion-rate tests were made by immersing test coupons edeansaunatnabonity 


j ) 410 stainless steel 
of various metals in the reactor for 40 hours. Again, test results proved ais 


: 309 stainless stee! 
titanium’'s outstanding corrosion resistance (see chart at right) 
Nickel - Chrome Alloy 

Want more information? Write for bulletin on Corrosion Resistant 


Properties of Titanium. 


MALLORY Ms SHARON 


MALLORY-SHARON METALS CORPORATION + NILES, OHIO 


Integrated producer of Titanium ¢ Zirconium ¢ Special Metals 
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WIRE CLOTH PARTS | ivsinic sco: eck 
Institute Nears Reality 
| Bonn—The German cabinet has ap 
proved a German-French agreement 
on joint maintenance of a ballistic re 
ich institute located in St. Louis, 
l'rance 
[he agreement provides a contrac 
tual basis for future cooperation of the 
two countries at this institute in which 
1 number of German scientists have 
been working since 1945 
The agreement, negotiated to its 
final stages over a period of four years 
was in fact signed by the defense 
ministers of the two nations last 
March 31 in St. Louis. Final parlia- 
mentary approval is still required 
he institute will carry out basi 


] 1 


search, theoretical and experimenta 
n the following fields: high-frequency 
inematography, detonation theory 
hollow-charges for anti-tank defense, 
ynputation o1 ballist urves, and 


ynputation of muzzle locity. Re 


h will no ymprise nuclear 


modern 

the institute 
lent of investments made 
) far. In the future, each 
mtribute $1.2 million 


entific and 250 administ 

nnel. Administration is ench 
while the scientific department 

; ; h | bv Professor Hubert S a 
Wire cloth parts fabricated to your order RS yrs 
are a Newark specialty. One division of our stitute of the Luftwafk 
ser] “ Majority 

the St. ] 
to manufacture any part you vere recruited from tl 


company is fully equipped and staffed 


need with a wire cloth insert. 


SRI to Keep A-papers 


We also offer an engineering service to assist Mento Park, Can he 


you in design or redesign of your parts. \tomic Energy Comm 
7 “ o : , d with Stanford Re 
Ours is a ‘‘one-stop”’ service . . . we deliver s sineileaiialide 


complete parts guaranteed to meet your nents depository to serve the western 
llection at SRI 


specifications. Send for our Fabricated Parts Catalog. Salen aith 


lear-energy re 


ewark ycientists al ngineers from firms 


ecess permits can use 


/ 
NEWARK Ba EA ES the depository by making arrange 
fe*accuracy state peste? ire loth ments witl e San Francisco Opera 
x oe tions Office of the AEC in Oakland, 
re oO M PA NY Calif. An AKC unclassified deposi 
tory has been in operation at SRI 

351 Verona Avenue, Newark 4, New Jersey since 1954 
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Process Air Heating Guide 





How to choose the right amount of heat 
for ovens and process air applications 


IUSE TO DETERMINE LOSSES THROUGH INSULATED WALLS IV This Table Lists Specific Heats 


Here is condensed information to help 
you get the most economical electric 
5 a 9 heaters for your oven and process air 
ubstance pecific in : 
Heat u design problems. 





SOLIDS Generally, strip heaters (a) or tubular 
Aluminum aters ure 1 for natural convec 
Antimony 2 2 " 

Asphalt tion applications. For forced convec 
Beeswax E ion heating, fin-tubular heaters (c) are 
Bismuth 10 

Brass 


Brickwork and Mas 
Carbon 

Copper 

Glass 

Graphite 

Iron, cast 


SQUARE FEET 


lron, wrought 
Lead, solid 
Lead, melted 
Nickel 
Paper 
Paraffin 


Pitch, hard 
Rubber 

Silver 

Solder (50 
IV I tin 
Steel 
Sugar 
Sulphur 
Tallow 


iT 


z 
« 
< 


LIQUIDS 
Acetic acid 
Alcohol 


Benzine 


GREE 


DE 


RE 


Ether 

Glue (mixed 2 parts 
water, | port dry 
glue 

Giveerine 


TEMPERAT 


Mercury 
Oil, cottonseed 
12 16 20 24 28 32 36 40 44 Oil, machine 
WATTS PER SQUARE INCH on 
Oil, olive 
DETERMINE VELOCITY OF AIR Paraffin, melted 
Petroleum 
Sulphur, melted 
Turpentine 


Woter 





GASES 
Acetylene 
Air 
Alcoh 
Ammonia 
Carbon dioxide 
Carbon monoxide 


Chlorine 
Hydrochlor Section A723-28, General Electric Co 

re > 447 Schenectady 5, New York 

Nitrogen 4 Please send GEA-5096, Heating Process 
Oxygen d y Air’ and GEC-1005, ‘Catalog of G-E 
—— ‘ Heaters and Devices 


NAME 
COMPANY 


GENERAL @@) ELECTRIC “= 


CITY 
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“Even the music you write belongs to us,” a 
foundry exec told his engineer, “if we see fit to claim 


it.’’ No wonder, says the author, because 


the little man 


cant protect 
his patents 


DAVIDLEE VON LUDWIG, Consulting 


A lifetime job 
Well, I tried. An 
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MEET THE AUTHOR 


Davidiee Von Ludwig's fan 


y seftied in Strasbur 


Virginia, 62 years before the US G 





ver ent issued it 
tirst patent. Mr. Von Ludwig, who think the US st j t 
have a good patent law w a New York re jent 
He did his graduate work in physics at C nbia 

In over 20 years of design engineer 19g, he worked f 
Wright and Sperry now a nsulting enginee wit 
more than 350 patent di sure Jch varied f 





metallurgy aeronauti ind e 








irm I approached through ttit 








Next, il nna il b ker de ided to file patent But wit t 






But an outstanding patent attorn i former Attorney 
(Genera told hin Unk 1 can afford to in t at tribute ft I 
least $1 OO in litigation to protect vour patent right 

riend not to file for patents.”” Why? ifin 

; + f ~ ; 


( 1 SING 










issu u will never succeed in selling them.” It can’t 


Or take the f another invention. It wa a 










told me | ther a pt a job—without rovalt 
: uy aS 
benefits f or gct nothing You don’t have I nt 


ugh mo! t ve'll just take vour idea An t 
told m« 


Germany 









I) rt of nomic injusti not worldw than th 
G nakes patents personal property t 
h the government defends from theft or infringe Unfort 
ment. Even if a German inventor is a paid, full-tim try to f \\ 
ip! ra poration, even f he’s hired and sup benent f 
ted t )] 1 specific problem, he must be. paid ng 
ilt f h lution results in a patent for his em ; 
In fact, he must be paid roy ilties for any of : 
is patented by his emplover or his employer's | t ‘ t 














his is a far cry from the system which American t t t 
ind inventor ire forced to iccept After all i] t t | 
1 man is not a v, to be given a lifetime job and rmment 
milked of his brain power. Yet in the US, anything t potent 
emp! le in be, and usually is, claimed by th \tto G 
\s a foundry president told one of his en The tl 
ven the n you write belongs to us if we ! 









( ily few wentol jely for monetan 
Of all levels of mankind, the creative man is f 


t interested in security—the status quo; his entire brain d.g 
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HELPING PRODUCTION LINES ROLL 
FOR BETTER COST CONTROL 


® 


SHAFTS 


Down-time to replace a shaft on a big production line 
like this might idle your men, slow delivery, jack up 
costs. U.S. SHAFTS are your best protection against 
such costly overhead items. 

Fine alloy steel is heat-treated by today’s most 
advanced method. Then “millions” of steel “shots” 
bombard each shaft to make it up to 5 times tougher, 
by actual torsion tests. Precision engineering and spe- 
cial ability in designing shafts for every use are based 
upon our 38 years of outstanding service. 

Let us give you facts that apply to your cost control. 





CUSTOM 
ENGINEERED 
SHAFTS 


ORLD TURNs 
to solve your wyHe W ON Us 


AXLES” 
ndividual problems 


\ «J 
WRITE FOR FREE THE ( “) AXLE COMPANY, INC. 


Valuable Brochure Si n 
on U5. “Cattem- ince 1920 ¢ Pottstown, Pennsylvania 


Engineered” Shafts 
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@An Administrative Engineer 


iT 





the Government i 


i 


says this on + Picsion ae ‘ : 
OVERTIME PAY 


for Engineers 







Who is not 
Th 












Do you sometimes work late evenings, 
or go back to the plant on weekends? t act f t ties of \ 
Unless it exempts you, the law requires : 

extra pay for those extra hours. Here 


are the rules, simplified. 


ROBLEY D. STEVENS 


Employers liable 





regu i of engineers wh 
d not be pa fOr WOTK 11 x of the 40-hou mit | ; ‘I \ 


| npt must t qualifying condition 











Who 





is exempt 






a ; 
You are outside the overtime requirements if you ar helpfu 

e An Executive Engineer whose primary duty is man uf t 

iwement of th ympan r a department, ind who (a ind effort t tut ® 
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from idea to form— 
FVOLUTION OF A LOUDSPEAKER TELEPHONE 


E. J. TANGERMAN Editor 


ancy are the development steps discernible after a new 


design is completed. However, in the new ‘‘distance-talk- 
ing” telephone produced by Telefonaktiebolaget L. M. 
Ericsson, Stockholm, the collaboration of company engi- 
neers with the industrial-design firm of Ahligren-Olsson- 
Silow, assisted by L. Dean Smith, is well documented. The 
result is a case study that outlines the approach to such a 
problem, and the solution—a desk unit that is compact, 


attractive and efficient. Pictures shown here represent only 








major steps of the many involved, and data are summa- 








rized from conferences with the creators. The new telephone 


is being announced this month. 


| FORMER LOUDSPEAKER TELEPHONE consisted of 2 PHYSICAL SHAPE was studied first. The instrument 
several units (as American models do): loudspeaker could be broad (as was the main unit of its 
box, amplifier, and main instrument with handset predecessor—left), or long (middle). But both showed lack of balance because 
Technical study made possible radical reduction of one dimension was exaggerated. When height was made the major 
component volume, suggested unitizing. It was decided dimension (right), shape was similarly unbalanced, and a basic concept was 
the handset should be independent—the one-piece discovered—a loudspeaker telephone should propagate sound in all directions 
Ericofon, so the new unit would include loudspeaker, Earlier types had not utilized the potentialities in this concept, because sound 
microphone, amplifier, dial and three operating was received and emitted in one direction only. (Conventional methods of 
buttons (switch, volume control and temporary cutout measuring transmission properties of this type of phone express this fact 

So it was decided that microphone and loudspeaker in the new design should 

be grouped for equal sound transmission in all directions, and that the form 

of housing should express this all-sidedness 


3 A NEW FORM OF 
LOUDSPEAKER— ' 

inverted and set on a - 

resonance box—was a 

technical innovation that 4 TWO BASIC FORMS of all-sided instruments evolved from further 

obtained all-sidedness in study, the compact cubic shape (right), and the circular (left 

speaker sound distribution The latter was theoretically the ideal form for all-sidedness, but it was 

difficult to place components inside without waste space, the instrument 
had a “spread-out”’ look and it covered too much desk area 


So the rectangular base was chosen for development 








5 GROUPING NECESSARY components com- 5 SECTION STUDIES are sup 
pactly (cross-section) suggested a rectangular plemented with preliminary 
base and pyramidal top. Refining this form models of carboard (photo 
resulted in the sketch (right) that led to the at top right An attempt 
final solution to place buttons behind the 
microphone (middle) and to deta 
the base as a square, is di 
carded for buttons in front 
a rounded contour, and base ir 
tray form to reduce height 
bottom). Sound openings in the 
housing are now definitely fixed 
in planes at right an gles to 
another, and operating butt 


are centered on top 








] MORE EXACT CARDBOARD MODELS are 
followed by a clay model. From the latter, 


a working drawing is made for a wood form, 
the form made, and warm sheet of polystyrene 


vacuum-formed over it 


4 


' go” 


pa 


4 NOW THE PROTOTYPE 


nase be ed with it. Hers 
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THE QUESTION: 





“Has Foreign Competition Affected the Design of Your Products?“ 





J. E. JASS 


Caterpillar Tractor Co 
Director of Engineering 


ROY D. CHAPIN, JR, 


Automotive Executive Vicepresident 
and General Manager 
American Motors Corp 


32 POINTS OF VIEW 


“We meet foreign competition 


with standard products designed for doing work that requires identical 
machine capabilities, regardless of the job location. Machines built by 
Caterpillar—tractors, motor graders, diesel engines and earthmoving 
equipment—are the results of continuous research and development 
over a period of more than 50 years. The design of a crawler tractor, 
rol example, is not contingent upon the caprice of a style-conscious 
buyer. It is a capital good. The buyer of our type of machinery is 
interested in but one thing: knowing which machine will produce the 
greatest profit. Our goal to help the owner lower costs and increase 
production by designing versatile machines that stay on the job 

“In recent years we have greatly expanded our foreign manufacturing 
operations. In so doing, we have extended our standards of quality so 
that they are equal in all our plants throughout the free world. Ou 
new plant at Glasgow, Scotland, illustrates this policy. Machines to be 
manufactured there will be identical to those built in this country. The 
same applies to production of motor graders in oui plant at Melbourne, 
\ustralia. Parts manufactured at Sao Paulo, Brazil, also follow our 
world-wide specifications 


“Our concept of compact and 
smaller automobiles 


has not been affected by the recent competition of foreign cars in the 
United States. In fact, as early as 1950, when the first 


Rambler was 
introduced, we began out pioneering effort to provide the American 
motorist with a car that made sense in the face changing living 
habits. In launching our compact-car program, W cided to build 
1 car that has the interior passenger comfort of igg American 
cars but without the excessive dead weight. By using single-unit con 
struction and making the exterior of the car more compact, we cut 
down on weight, improve economy and performance and, at the same 
time, make the car much easier to handle and park 

“The idea made sense to us then—it still makes sense to us today 
We saw a basic social and economic revolution taking place in American 
life, and the Rambler was geared to meet the sweeping changes that 
were gaining momentum. We plan to continue building the type of 
vehicles that will benefit the consumer as far as his ‘personality’ is 
concerned 
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VF VIEW 


“Very slightly .... 


Foreign manufacturers are endeavoring to meet American-designed 
equipment rather than American builders designing equipment to meet 
foreign competition. American-made machine tools have always been 
heavier in construction, enabling them to take bigger cuts than foreign 
equipment in a shorter length of time. Foreign equipment has, in most 
instances, been a lighter tvpe of machine selling at a much lower price 
In recent years, foreign equipment has been built somewhat heavier 
and, in some cases, has been acceptable to American manufacturers 
Where a buyer is more concerned about price rather than quality and 
performance, the foreign builders have been able to sell their equipment 
in the United States. 

“The weight of our equipment has been increased by a minimum of 
30% over equipment which we manufactured during World War II and 


in some cases, we have actually doubled the weight, as compared with 


J. E. STORM 


Vice-president and General Manager 
in weight is due directly to the higher production requirements of auto Van Norman Machine Co 


equipment built some 15 years ago. The main reason for this increase 


motive and aircraft manufacturers, as well as the materials recently 
developed for use in the manufacture of aircraft and missiles 

“Importation of foreign machines into this country has become a 
much more serious problem than in the past because of the ridiculoush 
low import duties imposed on foreign builders. Not many years ago 
imports into this country amounted to but a small fraction of domesti 
production. ‘Today they amount to an average much higher than before 
his is particularly true for manufacturers of standard-tvype equipment 
such as radial drills, lathes, milling machines, shapers, etc. On the 
other hand, export to foreign markets by American builders has been 
on the decline, due to the exceedingly high tariff placed on American 
made machine tools imported by foreign countries. Some manufacture! 
of machine tools in the United States, in order to compete with foreign 
manufacturers, have built factories in Europe, making it possible to sell 
in European countries at a lower cost.” 


‘Foreign competition has had no effect . . . 


upon the design of our products, although we are cognizant of the 
design trends our foreign competitors are following. Design decisions 
it Argus are made on the basis of the improvements the innovations 
bring to product performance, serviceability and appearance, and to 
customer ecase-of operation. 

“Despite the obvious advantage to foreign producers in lower pro 
duction costs, we feel that the American products, in their price range 
are second to none in quality of design and in serviceability. Precision 


design and manufacture of Argus cameras, projectors and related 


1 


products, we feel, provides superior quality in their price range and 


results equal to or superior to products costing hundreds of dolla DUDLEY J. SCHOLTEN 
Divisional Vice-president—Marketing 
meras Div., Sylvania Products 


MOre 
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Flexible terminal blocks . 


M 
I 


d nd , 
202 W 


1 
Electronic Products Co 


York City 


Digital shaft-angle encoder . 


1 

g. About $4 

. Watertown 72, Mass 
Circle 2, Reader S 


Dychro Corp., 125 Mt. Auburn St 


Metal alloys are liquid . . . 
H 
Fa 


f 
f4 ’ +} } 


United Mineral & Chemical Corp., 16 Hudson St., New 


e 3, Reade 


Bonds of over 500 psi 


| 
American 
40th St. New 


H. B. Fuller Co., 255 Eagle St., St. Paul 2 


1, Reader Service Card 


34 


SIGNIFICANT COMPONENTS 


Low-force snap switch . . . 


+ 


| ; 


f it ids. Columbus Electric 
Mfg. Co., 2005 E. Main St 


Columbus 5, Ohio 
Circle 5, Reader 


Service Card 
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Positioned 


Seals for hydraulic systems 
depending on 
Inconel-X, 
rms and 
f torque. | 
++ 


; of sealing eff 


t dly ! l 


Navan Products, 900 N. Sepulveda, KF] 


Segundo, Calif. 
Circle 6, Reader Service Card 


c— FIXED 
CONTACT 





























“— MOVABLE CONTACT 


Air-jet-actuated switch . . . 
, . Acid-resistant insulation 


ntact, and clos¢ 


than mic! t ik it 
} 20 rps max. Commutating 
ulting in a service-fr Mat 
itacts are mounted barre] 
tuat by a rotating alr 
Duty cvcle can be set 3 
1] t lated SPST normally 
tact mbined a jut S Delivery, 8 wk 
Norman Hardy Associates, P. O. Box 97, Wyncote, Penna 
Circle 7, Reader Service Card 


High-strength plastic screws . . 
| tor h ipplicatior 
inthreaded shan} 


d nut 


d on far as necessal 
ind stiffness 

i wvailable for use with spc 

idividually torque tested. Impact str 
greater than nylon. Reported 
stability at temperature 
standard thread size 


Pylon Co., Attleboro. Mass 
Circle 8, Reader Service Card 


to 


i 
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write for NEW A SIGNIFICANT COMPONENTS 
. MATERIALS 
PROCESSES . 








> On 
‘oy -Wy-¥ mele s & | Miniature transistor-equipped 
; s 


counters... 
are said to be low priced. | in packag 
| re zx2 in. high. Fit a standard 
of Kendall — : 0 pin noval tube socket. Packaging stvk 
Governaire " utilizes pri ircuit techniques with com 
‘ 7 pon mbedded in 


precision pneumatic ; 


PRESSURE 
REGULATORS 6or Industry 


The facts you need on a complete range of %4 NPT...in supply pressures up to 250 psi 


pneumatic pressure regulating valves and Fact-filled pages spell out the full story: ' ; 

volume boosters. Here is your guide to a characteristics * pressure ranges, ratios * ap a ae a 5 eka 

series of pilot-operated and direct acting plications—for 16 different models includ eet : : ae 

regulators—in pipe sizes from % to % and ing motor operated and lever set types kets. Walkirt Co., 141 W. I 
Inglewood 3, Calif 


1) 


ds all 


1 plug-in 
lazel St., 


Write today for the new KENDALL- GOVERNAIRE catalog 


STRATOS eer 


INDUSTRIAL PRODUCTS BRANCH 
Route 109,West Babyion, N.Y. 
A DIVISION OF FAIRCHILD ENGINE & AIRPLANE CORPORATION 


eader Service Card 


Turbo-Expanders and Compressors 
SPECON Variable Speed Drives and Transmissions 
Pneumatic Pressure Regulators 


CIRCLE 65 READER SERVICE CARD 


Products powered with i F | MM 
Unibal 


BODINE 


MOTORS r 1] 1] E N 1) S | Self-aligning threaded 
P— . Ture | insert... 
run quietly —S" open 
| 4) i fo. Because they cost less p ng | 
| we parts, give smoother act 
“Bodine motors | assemble, Van Buskirk & C 
operate quietly, . Unibal ends on their 
start fast, and = machine which imprints 
maintain proper 
speed ... reasons we use them to 
operate external motor attachments 
for our recorder chart drives.” 
—The Esterline-Angus Co., Inc. 








: repared 
1, 2, 3, 4 or 5 sides, in one pass, after they have ternally th 


been packed pull-« 


Call in a Bodine engineer in the 

early stages of your product R. 

planning. You may find one of : » Re se — peated It tallat 
Bodine’s 3500 standard motors : Newton Insert Co.. 6500 
perfectly suited. é Los Angeles 3. 


12 to 16 week delivery on standard 

built-to-order motors! 

Fast shipment on 265 different sth at eee eee 

STOCK types and sizes. oan stag valuing and ton Governor-controlled 
motor... 

Bodine Electric Co., 2260 W. Ohio St., Chicago f 7 


i 


} 
1 | 


=1@)_) N = ‘ad . a y : nd . milit ss : heat Miehee ha 
—_ seca ee BODINE | HEIM 7 ——— : thin 13° 


as 2 


MOT = COMPANY : — max sows = ins 
oe i=) , 14 ail } bors 
) . . i uli h ind } 
. 1 FAIREI e 
wer behind the leading product ) J Artemia os : litions. Hansen Mfg. Co., Princeton, Ind 
— - —— -_ Circle 12, Reader Service Card 
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PRODUCT-DESIGN 


MEMOS FROM DUREZ 


Making epoxies flame-resistant 


Rugged 


Got a job that’s “too tough for phenolics”? 

You might never think of phenolic for 
a part like this Chrysler-engineered auto- 
motive oil-pump gear—subject to wear, 
heat, friction, constant oil immersion 

But you'd be reckoning without the rug- 
gedness of a new phenolic, Durez 16771 

Parts molded from this glass-fiber-filled 
compound have a flexural strength of 
20,000 psi, compressive strength of 16,500 
psi. Their tensile strength is 7,000 psi. 
Modulus of elasticity in tension is 3.0x10* 
psi. What’s more, the heat distortion point 
of these parts is up around 600° F. 


Payoff *« These properties, plus excellent 
resistance to oil, water, and acid, made 
Durez 16771 appear to have some of the 
properties needed for the Chrysler oil- 
pump gear. After extensive experimenting 
and testing, Chrysler engineers developed 
the plastic gear to replace the usual metal 
part 

Results: new gears of Durez 16771 out 
wear metal gears nearly 3 to 1—show no 
performance-afjecting wear after 200,000 
miles; save about two-thirds of the cost of 
metal gears; run more quietly. 

For a data sheet describing this high- 
strength phenolic, check opposite “16771” 
on the coupon 


How to make epoxies 
resist flame 


Your epoxy laminates and castings will 
shrug off heat, moisture—even fire—if you 
cure them with a new Durez product 
called HET® Anhydride. 

In the picture that follows, the laminate 
cured with a conventional hardener ignites 
in less than 30 seconds and burns to de- 
struction in about 3 minutes. Exposed to 


Heavy-duty parts 


a similar flame source for the same time 
a HET-cured laminate snuffs itself out as 
soon as the flame source is removed 
This leads to some interesting possi 
bilities. For instance, you can now make 
glass-reinforced laminates that keep prac 
tically all their flexural strength, even 
when heated within the 300-350° F range 
You can make potting resins that retain 
room-temperature electrical properties at 
high humidities and at temperatures above 
300°F—and won't feed a fire. 





For easier casting or wet layup, you 
need not handle HET Anhydride hot. You 
can mix it with another anhydride to form 
a curing system that stays liquid at room 
temperature. Toxicity is very low. 

If you'd like complete information on 
HET Anhydride, methods of use, and 
properties of cured resins, check the 
coupon for Bulletins 19 and 43. 


Bright idea 


Next time you want to put a bright reflec 
tive surface on a part, think of metallized 
phenolic. It may save you a costly produc- 
tion step. 


Metallized phenolics 


American Optical 


For instance, this housing for a micro- 
scope lamp requires a mirror to focus the 
light 

lo sidestep the cost of a custom-made 
mirror, the housing is molded of Durez 
phenolic. Then an aluminum mirror 1s 
deposited right on the plastic by vacuum 
evaporation 

[his is easy to do with the Durez com- 
pound chosen for this part. It provides a 
good hard surface for metallizing. It in- 
corporates other wanted properties: high 
impact strength and low thermal conduc- 
tivity 


You're on sure ground when you base 
bright ideas like this on phenolics. They 
give you a bigger choice of controlled 
properties than any other material in their 
class. You can select the right balance from 
more than 150 Durez compounds 

lo take a fresh look at today’s phenolics, 
just check the coupon for a new four-page 
bulletin describing some typical Durez 
molding compounds and what you 
do with them 


CA 


For more information on Durez materials mentioned above, check here 


High-impact Durez 16771 


HET Anhydride—Bulletins 19 and 43 
Clip and mail to us with your name, title 


samples, please use business lett 


Phenolic molding compound 


descriptive bulletin 


, company address. (When request 


/ 


Tri 


CHEMICALS 
PLastTics 


PLASTICS DIVISION 


HOOKER ELECTROCHEMICAL COMPANY 


1507 Walck Road. North Tonawanda, N. Y. 
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wh 
Chances 

are it will 
be equipped 


with— S¢) Ny 


INVISIBLE 
DENGES.. 


Soss Invisible Hinges enable you t 














better job whether y re desig 


rocket to the moon or a new typewriter 


NO PROTRUDING HINGE BUTT 


Soss Hinges are com- 

pletely hidden from view 

when doors or lids are closed 

They are the only hinge that creates 
the flush, smooth streamlined surfaces 
so necessary for moderndesign. Unique 
Soss Hinges are available in a wide 


size range to meet every requirement. 


For complete details, prices and free 


illustrated catalogue, write today to: 


MANUFACTURING 

OSScomPANY 
Department 210, P.O. Box 38 

Harper Station, Detroit 13, Michigan 








SIGNIFICANT COMPONENTS 
MATERIALS 
PROCESSES . 





Concentric speed reducer .. . 


is a single-ended unit built with a high 
speed input shaft coaxial and low-speed 
Input shaft extends about 
ive driving power. Driving 
potentiometers, cams, switches o1 
iated devices, as well as the speed 
mounted on the same 
backlash of 30 minutes 
1.-oz reversing load. Made 
tainless steel bearing plates 
ind gear clusters. Frame dia is 1.062 in 
Bowmar Instrument Corp., 8005 Bluffton 
Rd., Fort Wayne, Ind. 


Circle 13, Reader Service Card 


Finned aluminum cooler .. . 


for transistors tiers and other minia 


lectronic and electrical omponent 


heat away through thermal con 


ith a finned plate. Available in two 

izes, 24 and 33 in., with up to six 

in a continuous strip. Electronic 

Cooling Dept., Modine Mfg. Co., 1500 
De Koven Ave., Racine, Wis. 


Circle 14, Reader Service Card 


White-printer . . . 


has double roller drive for wrinkle-free 
prints iginals on translucent paper make 

ick or bh pies on sensitized diaz 
paper. Permits processing of material of 
iny width to 42 in. with no tendency to 


ease or wrinkle either original or copies 


Machine offers dry development Operates 
Available 


in a 42-in. unit at $287.50 and a smaller 


it finger-tip controlled speeds 


& Cl 


I 


machine for material to D-size at $257.51 

Blu-Ray, Dept. DR, 301 Main St., Ivory- 

ton, Conn. 
Circle 15, Reader Service Card 


Here’s how you can 


MERCHANDISE 
YOUR) 


ADVERTISING 


th these 








Keep your sales, management 


and distribution people informed 
on your advertising. Circulate pre- 
prints, reprints, schedules and 
other material in these folders 
and make your advertising dollars 
work over and over for you 


Write for illustrated folder and price list 


Dept 


Promotion 
M Graw-H Pub ch 2 


S 
30 West 42nd Street, New York 36, N.Y 





SEARCHLIGHT SECTION 





WANTED: 


SENIOR ENGINEER 


Aggressive man experienced in appliance or 
related industry to serve as Senior Engineer 
in developing gas appliances for Eastern ap 
pliance manufacturer. Responsibilities will in 
clude: Directing engineering projects, creative 
engineering development, production design 
Position offers excellent growth potential 
and advancement Reply giving complete 
details of background, experience and salary 
required to 


P-8481, I 
Div 








Industrial Designer 


A progressive midwestern manufacturing 
company has a position available for an 
experienced and creative industrial de- 
signer with a minimum of ten years ex 
perience. This position is an integral part 
of an important product development pro- 
ram, and will be an excellent opportunity 
or a designer interested in product design. 
Experience in a top industrial design firm 
or a similar position in a successful com- 
pany desired. Salary open and will be 
commensurate with ability and experience. 


Please send complete resume to: 
P-8390, Product Engineering 
520 N. Michigan Ave., Chicago 11, Ill 

















USED TEST EQUIPMENT 
Hydraulic Test Stands, Salt Spray Cabinets, Alti- 
tude Chambers, Vibration Tables, Torque, Impact, 
Tensile and Compression Testers, Gauges, Flow- 
meters, Vickers and Denison Pumps 
Your Surplus Test Equipment WANTED 


A & J MACHY CORP 


1267 Flushing Av Bkiyn, N. Y Hy 7-0729 
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NEW LITERATURE 


Mysteries of Science 


JOHN ROWLAND. Published by Philosophica 
Library, Inc., 15 E. 40th St., New York 16 
6x9, 214 pp. $6 

Ihe author state 
the preface to rebutt 
laim that 
le ms, ind 
then quickh 
the opinion of 
but that it has 
implied by 


needs 


been 

an TC 

consideration th l} 
es 

imaginary challei 

dons the role 

faith and 

In many hek 


; 


iin unsolve 


ALLOY FABRIC 
\ 


METAL-CERAMICS 


Omm1n 


In for 


ENGINEERING Al 
ri 

ientific analy 

the whole truth 

that those 

must be mistaken 

turally thi 

get—but whe 

Why 

who GEARS POWER 

‘his book COMPONENTS 

those who are trving mierstand th PARTS 

growing antipatl 
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things 
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barriers 
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an extrudible compound | dk OL — es tt ot | oe}. 
of wick and oil 


flows to 
completely fill 
stemst” =the BELLWETHERS 
intricate ll ii a ala NE il ct 
lubricant cavities | ae sletis, sad. sockets into Prodent. 3 ngincering? > Ve 


little in 1 


we watch 


Wustrated is PERMAJECTOR Model 150 


.. with typical tooling 
for assembling 
Parts and injecting 
PERMAWICK into 
sleeve bearing 
lubrication cavities .. . 
in one automatic 
operation. 


why our 
Only a modes 
- NNCe | with th In 


CIRCLE 70 READER SERVICE CARD 


] sr ¢ 1 Ly 
CLICV I Cd va t KILOV i 


fotatle_, C4ATACc | l hat l t ha P} nm elsewhere 
ope ted ounce Of... good illust I h rticl BELLWETHER WITH 


HIGH or LOW 
Pressure STEAM 


HOSSHOT. | kes 
= ral ' lla 
| rs at 14 plants 
levelopments in 





7 


GENERATORS, 


are available in It’s full of meat and 
all sizes—for tunica! o Lid 


i 


every conceivable exclu 
purpose! 


Used by the \nother 
leaders of industry dhe 

throughout the many articl 

world—Since 1917 ieee 

pro l@ resu I Valal ir reque sts 

I guess maybe we have paid more attention to the ait 

+} 


} 
Lil¢ 


machine-tool industry, and thaps to development 
Send for Free Copy of UL) countries than you'll find in the average design-enginec 
10 page Data File! Nena? tion. But we do it for lefinite 1 to bring you the b 
nformation e newest id t latest methods from the 
AU TORATIC. ist-moving hel f product design t we believe will help 


STEAM PRODUCTS CORP. vith your own problems, whether 


an all 
138 West 21st St., New York 1, N. Y. © BR. 9-9736 


1 lawn mowe iny other engineered product \.H 
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SIGNIFICANT PARTS 


1 12 13 14 15 
21 22 23 24 25 26 7 


Wr 31 32 33 34 35 36 37 3 
- 


(personal) PRODUCTS ADVERTISED 











ov 











51 52 53 54 55 56 57 58 39 60 

61 62 63 64 65 66 7 68 69 70 

. 71 72 73 74 75 76 77 ] 9 80 

Hidden profit in your pocket? 81 82 83 84 85 86 87 88 89 90 
cl c3 c4 





Are those pennies, nickels, 
SPECIAL DATA 


dimes and quarters jangling 


around in your pants worth more 









than their face value? You don’t 


ter my l-year subscription t¢ PR 


ave to be a walkine nnmis + 
have to be a walking numismatic NEERING. | will receive 52 weekls 


italog to be su Taking a dial 
from the engineer’s portfolio, 
Discalog, Inc., PO Box 36432, 


Los Angeles 36, has designed a 





WiLL -6-e tk 


a! Design Digest Issue 










LEASE TYPE OR PRINT 






set of guide wheels that have practically all the answers. Just , - 
turn the dial to indicate the mint, year, and condition, and the —_— 
current price appears in the proper box. A 1927 dime in good - 


condition, for instance, is worth about 40¢ if it was minted in 


Philadelphia, $2.25 if it came from Denver. 


City and Stote 






























Each Tell-a-coin guide wheel has the data on two coins. Right 


= 
= 
£. 


| and dime-quarter wheels are available at 


an: 
* - am 
— a os 4 
se 


$2 for the set. Others will be offered in the next six months. Circle key number for 







Bil iti: Rial Rails Cilla ot Midas alll dees : . 
lime g tip: Don’t bother looking at dimes minted since more information 


1936 unless they're in choice condition (uncirculated), or carry 





the 1941-42 designation. The latter, the wheel says, is worth 


$10; the rest, just 10¢. 





Ah, precious ($125) sleep! NEW LITERATURE 


1 2 3 4 5 6 7 g 9 
If a good night’s sleep is worth a million dollars, then perhaps 





this new electronic gadget is a bargain. Combining 7 transistors, SIGNIFICANT PARTS 


1 hi-fi speaker and a push-pull output in a case 3 by 6 by 14 in., 





eer ae ~ Se. Ree . nee oc 1 12 13 14 5 15 7 ? 20 
it weighs just 4 lb, is powered by 4 flashlight batteries, costs $125 a be os os 9s os 7 ms : mo 
What does this electronic effort do? It reproduces the sound 31 32 33 34 35 36 3 9 
of falling rain. Says the manufacturer, Gardiner Electronics Co..: 
The sleep response to the sound of falling rain is probably a PRODUCTS ADVERTISED 
primitive instinct and it presence in most people was borne out 5] 52 53 54 55 56 57 9 
by a survey. The Sleepatron . . . stimulates this primitive instinct 66 62 63 64 6 6 j§67 6 69 0 
pe wie 71 72 73 74 75 76 77 0 
to sleep with the hypnotic sound of rainfall . . . and will eliminate 8) 82 83 84 85 86 87 88 89 90 
:, C1 C3 C4 


the need to take harmful and dangerous drugs.” You can adjust 





the volume too—to drown out extraneous noises. 


SPECIAL DATA 
Get clipped—free 





Want a new gold-plated tie 
» the one pictured here? 


k for it. Muell 


Co. had them made u 







Enter my l-year subscription to PROD rT EN 








NEERING | will receive 52 week 






al Design Digest Issue 


r Electric 



















> as 







= PLEASE TYPE OR PRINT 
souvenirs of its 50th anniversary 


in the electric clip business, is offering them free of charge. to Nome 
engineers. Address: Mueller Electric Co., 1552W East 31st Position 
St., Cleveland 14. Compony 


Address 






City 


State 7/28/58 


and 








WHY 


DON'T THEY 
RESEARCH and DEVELOP... 


‘A 'N ‘9€ WHOA MIN 


133uLS GNZp 1SAM OEE 
ONIWASNIONZ 1LONGOUd 





| } ') } tem at a : 
‘ hines, a system of cooling 
oy ieee 
j j ‘ the bottles on demand 
— on i all the time 


rather than 


GuvD Aldau SSANISNE 


The cost of electrical power, on hot summer nights when the 


juewpDdeg er1AJeg seppay Ag pidg og ||| eBojsog JG 
S@JOIS PeUF eYys Uy PeyloOW 41 AsDSser0~Ry dwojyg @eBoysog ON 





machines are not in use and on days when drinks aren’t selling, 











could be completely eliminated. How about a CO, bottle with 
the necessary quick chill? 


C. McManon 


1 jet outlet near the exit chute for 


SSV1D 1Sdald 


“h'N ‘XYOA MIN 
v9 “ON LIW&3d 


. a radio clock in which indicated time would be controlled 








by coded pulses sent out by radio stations. The received signal 
would be decoded in the normal radio cit 

to control clock hands. Whenever 

tioned it would only 
few moments until the 


Use Form On Reverse Side for 


More Product & Development Data ; 
. a mechanical brake 


for small power boats, 
ontrolled by a_ foot 
pedal. Cables could 
pull a plastic or metal ~ 
dish below the stern to 





stop forward motion. 


a V-belt made with five sides instead of the 
usual four. A standard br isually fails by 
wearing through the two working sides. With 
1 pentagonal cross section the belt could be 


rotated periodically distribute the wear 


‘A "N ‘9& HYOA MIN 


equally on all sid H. Kostow 


133u1S GNZp LSAM OEE 
ONIUZINIONS LONGOUsd 


a portable, heavy-duty air circulator with filter system de 
sned to clear smoke from conference rooms and offices. Often 


the air conditioner is severely overloaded and at best it is in 


auv> Aldaa SSANISNG 


tended to cool rather than filter down to smoke-size particles. 


Che unit should be quiet, with easily replaced or washable filters, 


ind sell for under $200. —C. L. Rosrnson 


juewyindeg ar1A1ag seppey Ag ping eg ||! eBnjsog J¢ 
S@jDIS Peyus, eYyy UI peploW 4! AsOssereyRy dwiDjg eBoysog ON 














Have you a pet project but neither the time nor inclination to do the neces- 
sary R & D? Product Engineering will welcome (and pay $10 each for) similar 
ideas based on known scientific principles but lacking an inspired manufacturer 


SSV1D 1Suid 


“AN ‘XYOA MIN 
v9 “ON LIW&dd 

















Timken-Detroit Orivee Put Power To Work 


This self-propelled Allis-Chalmers combine, equipped 


with a Timken-Detroit driving assembly, harvests 
mountains of wheat with almost effortless ease. It is 
another outstanding example of the successful co- 
operation between leading builders of self-propelled 
equipment and Rockwell-Standard Corporation. 

The driving assembly used here came from the 
complete line of Timken-Detroit axles. By “custom- 
izing’ a standard assembly to meet Allis-Chalmers’ 
needs and specifications, our engineers were able to 
provide the exact driving unit required. Result: the 
manufacturer was able to avoid the high cost of a 
new, “one-of-a-kind” component... get into produc- 
tion faster ...and eliminate the expense of additional 
facilities. 

Once again, Rockwell-Standard proved it is more 


economical for vehicle manufacturers to draw on 


specialists for their special needs. If you have a 


problem involving driving assemblies, call in 
Rockwell-Standard axle engineers. It costs you 


nothing, and it will prove very helpful. 


Plants at: Detroit, Michigan 
Oshkosh, Wisconsin * Kenton and Newark, Ohio 
New Castle, Pa 


TIMKEN 
AXLES 


ROCKWELL-STANDARD CORPORATION 


M N AN 


Products of ROCKWELL-STANDARD Corporation 





Steering knuckle 
drag link boot 


Bet your boots 


we make 'em 


Universal 
joint cover 


A 
for sliding ways 


Hydraulic jack 
Coated fabric cylinder rod boot 


cylinder rod boot 


Custom-designed and 
engineered to fit mechanical giants or midgets 


Whether you want a boot two stori ligh...or So, whenever ir problem involves the protection of 


bigger than your thumb ir\ ineet eccentric, reciprocating or universal action... call on 


blem for you. They’re | ilist backed C/R. Write 1 
’ experience 
ity in the developmer! nanufacture of 
mechanical boots. They'll design and produce a C/R 


vis boot to your exact requirements in any size, any 
using only the finest materials: mechanical SIRVIS 

_ selected, tanned and treated by C/R... nylon 
‘lastomer-coated fabric. The absolute depend- 


ability of your boot will be proved before production. 


CHICAGO RAWHIDE MANUFACTURING COMPANY ‘on > Been. cre) 


1237 Elston Avenue + Chicago, Illinois 
Offices in 55 principal cities. See your telephone book. R AW H I D | > 


In Canada: Distributed by Chicago Rawhide Mfg. Co., Ltd., 

Brantford, Ontario Other C R Products 

Export Sales: Geon International Corp., Great Neck, New York C/R Shaft & End Face Seals « Sirvene (synthetic rubber) 
molded pliable parts « C/R Non-metallic Gears 





